FRESH guinea-pig serum and plasma contain the inactive precursor of a large-molecular permeability factor (PF), which increases the permeability of the skin capillaries in the guinea-pig. The PF is activable by dilution in 0 85°/0 saline and substantial amounts are formed in dilutions of 1/200-1/400 within one hour at room temperature; we have called this permeability factor PF/Dil to distinguish it from PF/Age, a second permeability factor which matures within a few days in neat serum held at 20 C. PF/Age contributes less than 0 5 % to the PF potency which can be elicited in guinea-pig serum. In low dilutions of serum (up to 1/50) the activated PF/Dil is antagonized by a low potency inhibitor (IPF), which seems to be present as such in serum, but of which more is activated by dilution to about 1/10. Like histamine and leukotaxine, PF/Dil increases the permeability of skin capillaries within 3 min., and the capillaries recover their normal low permeability within 20 min. PF/Dil is not antagonized by the antihistamine drug mepyramine maleate. It is antagonized moderately by pancreatic trypsin inhibitor and strongly by small doses of soya-bean trypsin inhibitor (SBTI).
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PF/Dil seems to be identical with a powerful PF obtained by fractionating guinea-pig serum in aqueous ethyl-ether systems. The PF is an OC2-globulin, of which about 1 mg. can be obtained from 1 ml. of serum. It is as potent as histamine on a weight basis and more than 2,000 times as potent on a molar basis. There is no evidence that PF oc2-globulin acts by liberating histamine. Its action in guinea-pig skin is readily inhibited by SBTI, suggesting that it is a protease, though it seems to be distinct from serum fibrinolysin.
The low potency serum IPF seems to be identical with a slowly-acting IPF fraction which inhibits both PF/Dil and PF x2-globulin. IPF is an oc,-globulin, the best preparations of which inhibit about 1/800th of their weight of PF oC2-globulin preparations after 30 min.
at room temperature and about 1/30th of their weight after four days at 20.
The above results have been described in detail elsewhere (see Miles et al., 1955;  Wilhelm, Miles and Mackay, 1955) . Permeability factors were tested by intracutaneous injection into depilated guinea-pigs given intravenous pontamine blue (see Miles and Miles, 1952) . Similar methods have been used to investigate rat and rabbit serum preparations, each tested in the homologous species of animal.
Fresh neat guinea-pig serum tested in guinea-pigs is inactive; the inactivity is a species phenomenon, because in rats or rabbits it induces large lesions. Neat rat serum, on the other hand, induces large lesions in rats as well as in guinea-pigs and rabbits. Neat rabbit serum also induces large lesions when tested in rabbits or in guinea-pigs and rats. This permeability factor in the fresh neat mammalian sera we call PF/Neat. In addition to PF/Neat, rat serum, like guinea-pig serum, contains a PF/Dil activable by dilution in saline. It first appears in 1/5-1/15 dilutions when they are 13-14 min. old. With increasing age, PF/Dil activity moves to higher dilutions, but cannot be detected beyond four hours. Presumably the native inhibitor in rat serum acts more quickly than guinea-pig IPF, leading to the more rapid disappearance of PF/Dil. Although, like rat serum, fresh neat rabbit serum contains a PF/Neat, we have failed to activate a PF/Dil in it, possibly because it contains a strong serum IPF.
As in the guinea-pig, a high proportion of the PF activity of rat and rabbit sera is in the G2 fractions, which consist of a-and n-globulins. These globulins have not yet been analysed electrophoretically. Rat and rabbit IPF have not yet been isolated, but indirect evidence suggests that rat and rabbit sera contain inhibitors.
The relative potencies of histamine, and of guinea-pig, rat and rabbit G2, tested in the three species of animals, vary according to the test animal. In all three species, the guineapig fraction is the most potent G2, but each variety of G2 is relatively most potent when tested in the skin of its homologous species.
Both SBTI and the guinea-pig IPF fraction, GlS/P, inhibit rat and rabbit G2. The varying potencies of these G2 fractions in the three species suggested that interspecies tests may offer a chance to determine where these inhibitors act. If they act on the serum PF, 575 Proceedings of the Royal Society of Medicine 24 we could expect, for a constant dose of PF preparation, that the dose of inhibitor would be constant whatever the test animal, i.e. inhibition on a weight basis. If these inhibitors act on a tissue protease, the amount of inhibitor should vary according to the potency of the PF preparation in the different species, i.e. inhibition on a potency basis.
The results of SBTI inhibition tests of guinea-pig and of rat PF, in both guinea-pigs and rats, suggest that SBTI acts on a tissue protease. This is consistent with the rate of apparent inhibition of PF by SBTI in vitro; 2-min.-old mixtures of PF and SBTI are inactive on injection. On the other hand, isolated guinea-pig IPF acts slowly in vitro; 85% of PF is inhibited in 30 min. and more than 99% in four days. These results indicate a direct action of the IPF on the PF and inhibition should therefore be on a weight basis. However, the numerical results are more consistent with potency rather than weight. Inhibition by SBTI on an approximate potency basis is not therefore valid evidence that the inhibitor acts on a tissue constituent rather than on PF.
The title of my paper is misleading because we are still as ignorant about the role of these factors in anaphylaxis and inflammation as we are about proteases, leukotaxine and histamine. The guinea-pig plasma system of PF and IPF appears to be rather stable, because it is unaffected by active and passive anaphylaxis, by cortisone treatment or even by sublethal irradiation sickness. We have not yet investigated the system in inflammation, because we felt that it was more important to establish that the PF discovered in guinea-pig serum was a general property of other mammalian sera. We are satisfied that a PF-IPF system, of the same general nature as in the guinea-pig, occurs in the rat, rabbit and man.
Our interspecies tests of serum PFS and their inhibition emphasize the importance of testing these substances, where possible, in animals of the homologous species, and indicate that, whereas the PF-IPF systems of the rat and man generally resemble that of the guineapig, the system in rabbit plasma is substantially different.
